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ABSTRACT

Analysis of scores cbtained on the Cognitive Abilities Test and
the Iowa Tests of Basic Skills for 976 fourth grade children
indicated that discrepancies of 20 points or more among the
verbal, quantitative, and non-verbal ab’lity scores on the

CAT occurred in one of everygfive children. The verbal ability
s.ore was the best predictor of school achievement followed by -
the guantitative and non-verbal score. Prediction equations
developed for the total group proved to be a good fit for .
individuals with highly discrepant scores. Results indicated

that highly discrepant scores are rather frequent and cannot

be interpreted as cnaracterizing a special "deviant" group.
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The Cognitive kbilities Test (Thorndikz & Hagen,1978) is a recen£ févision
of the Lo;ée- Thoxhqiké intelligence test. The test is a widely used'group test
and .provides ability estimates that are organized inté three components: verbal .
ability, quantitative ability, and non-verbal ability. There is no composite
Score reported. Users of :--he test are advised that, the pattern of abilities
for an individual can be diagnostically useful and provide a basis gor effective
school intewvention {examiner's manual, p. 5) If a test is to be diagnostically
useful, the relationship between scores on the test and relevant criteria should
be kncwn and validated. However, as Nichols;(1978) has pointed oug, tﬁ;re i§ a
question as to whether the separate ability scores on the CAT prévide useful
differential information. |

Since the introduction of the point scale by Yerkes in- 1915, considerable
efforts have been devoted by psychologists to the interpretation of scatter ofq
performance on tasks provided on intelligence tests. For example, highly discre-
.pant 3cores og the WISC-R have been viewed as one sign of emotional disturbance
(Wechsler and Jaros, 1965), learnihg disabilities (Huelsman, 1970), and speech
problems (Holroyd,1968). How;ver, vesearchers have failed to completely validate
the various interpretations Presented for scatter. As Kaufman (1976) has pointed
éht, the interpretaticn of ability discrepancies requires that we have‘some
knowledge about the frequency with which these discfepancies occu; ié the general
population and the degree to which these discrepancies are characteristic of sub-
populations. Furthermore, it is appropriate to challengg the assumption that
individuals with highly discrepant scores should be thought of as a uniéue sub~group

for whom predictions made for the majority do not hold.

The purpose of the present study was to: 1) determine the relationship between
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the separatg ability measures of tbg CAT and measures of school achievement;
2) determine the multiple correlation between the CAT ability scores and general
school achievement; 3) compute a multiple regression equation to predict school
achievement on the 5&515 of the three ability estimaées on thg CAT; 4) dgtermine
the frequency of large discrepancies among ability estimatgs on the bAT;‘and
5) crossrvalidate the multiple regression equation devgloped for the total
Qample for the sub-groups with highly discrepant ability scores.
Subjects
The entire fourth grade class of a medium-sized school district in the
.midwest was selected for study. There were 979 students in the sample. Of ’
that number, approximately 15 per cent were ethnic minorities.
Procedure
The Cognitive Abilities Test and the Iowa Tests of Basic Skiils were admini-
stered ts the students as part of the districts testing program. Pearson product-
moment correlations were computed between the CAT and ITBS scores.A multiple

”

regression analysis was computed for the total sample with the ITBS composiééﬁ
séores«as the dependent variable and the ;erbcl, non-verbal, and quantitative
scores from the CAT as the predictor variables. The resulting regression gguation
was used t6 cumpute predicted composite scores. Students were idengified as

having highly discrepant ability scores when there was 20 points'difference between

two or more of their ability scores.

Results

Correlations between ability and achievement scores are presented in Tahle 1. The

~ verbal score of the CAT shows the highest correlation with the ITBS composite

L]

score of the three ability measures. The multiple norrelations presented in Table

2 indicate tha:t the addition of the quantitative and non-verbal score adds very

little to the prediction of coﬁposite'achievement. _Given the fact that the verbal

&
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CAT CAT ITBS ITBS

QUANT  N-VERB MATH WK ST comMp

.75 .63 . 72 .80 . .86

‘ .69 .74 .73 .76

NV ‘ .58 .63 .65 .66
v _ . B T . .80 .87
M - ) .80 .87
WS .92

< Table 1. Correlatlons between CAT verbal,quantitative, and non—verbal

» ability scoxes and ITBS achievement scores. e
Variable Multiple -
o R R Change Simpler « B

CAT Verbal ' .
.86 .74 .74 " .86 .04757

CAT Quantative
.87 .76 .02 ¢ .76 .01453

CAT Non-Verbal s
.88 .77 .01 .66 .00842

. CONSTANT: ~2.8938

Table 2. Summary of multiple correlatlons and prediction equation with ITBS composite
as deperident variable and CAT ability scores as predictor variables
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ability score itself has a correlation of .86 with composite achievement leaves
7 '
little room for improvement. The fact that the three ability measures are also
1} ‘

are rather highly intercorrelated would also be a factor. The redression weights

used to compute estimated achievement scores are also presented in Table 21 The

verbal scores were weighted about 3 times the quantitative score and 6 times the

.

the non-verbal score. ) .

T;ble 3 shows the incidence of discrepancies .of 15+ and 20+ point discrepancies
between the ability scores of the CAT. Nearly 20 pe;cent of the sample had non-
verbal scores 15+ points greater than verbal and 11 per cent had 20+ point
discrepancies in favo; of non-verbal. It should be noted that sihce the;e are
segeral comparisons that can be made among scores, an individual could show up
in more than ong}category.(For example, an individaal cou1d~ha§e a verbal score

»

of 90, a non-verbal scoretof 115, and a quantitative score of 89 and would b

. - o -

counted in the NV)Q‘as well as NV category.) When these duplicates are eliminate;,‘
the igcidence f 20 point discrepancies was found to be approximately one in five
individuals and one in three for 15 point disérepancies.

Table 4 presents mean ability,achievement, and estimated achievement écores for
the various disg¢repancy groups. Thése results again demonstrate the potency of the

verbal score with respect to school achievement but there does appeaf to be some

some modest influence evident for the non-verbal and quantitative scores in that

groups with low average ability scores but very high quantitative or non-verhbal

scores achievé better ITBS composite scores than would be anticipated ¥rom the verbal
score alone. -This argument is counfirmed by the fact that the prediction eguation
geﬂerated by the multiple regress{on analysis predicted composite ach£;vement scores
for each of these groups with,z high degree of accuracy. The correlations between
estimated and actual composite scores were as high or-higher than one could anticipate
from the multiple correlation of .88 obtained for the totgl sample. Residual scores

were also plotted and the plots indicated that the prediction equation is a good

fit for high and low achievers as well as those in between.
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15 °TS.+ 20pTS +
N PERCENT N  PERCENT
VNV 42 3.4 13 7 1.1 ' ‘ g
NVDV 189 , 19.8 .103 10.9
vQ . aa 6 .15 1.3 .
Qv 95 9.5 38 4.0
! ) QINV 52 5.4 15 % 1.3
NVIQ 147 15.3 70 7.3 iR
. o
Table 3, Incidence of ability discrepancies of 15 _n @

and 20 points among 967 fourth graders.

2

Table 4
Mean ability, achieveme;t, and estimated achievement scores
for groups whose verbal, nop-verbal, and quantitative scores
' differ by 20 points or more. ,

Growp N vIQ QIQ NVIQ.  TOT TOT  ITBS PREDICTED  #
MATH VBRB __ CoMP COMP ________ __
*VONV 13 | 118.; 108.1 95.4 4.9 5.1 5.1 5.1 95
o v 103 91.4 103.3  115.4 4.0 3.8 3.9 . 3.9 .85
wo 15 114.8 92.2  103.0 4.1 4.5 4.7 4.7 .93
. OV g 84.8 108.0  105.2 3.9 3.5 3.6 3.6 .86
NVDQ 70 95.2 89.8 114.9 3.9 3.8 3.9 3.9 .91
QYNV 15 109.0 120.9 93.8 4.8 4.9 4.9 4.8 .91
Total 979 98.2  99.5  102.9 4.0 4.0 4.1 4.0 ¢
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| * r represents correlations obtained between actual and predicted composite
L o " scores on the ITBS l
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The fact that large discrepancies amorg measured abilities occurred so

- frequently ‘has important implications. As Kaufman (1976) noted with respect

N -

to Verbal-Performande disciepancies on‘%he WISC-R, there has been some tendency

-t ~

for the clinician-to interpret various discrepancies as "abnormal. From a

normative perapective, such an interpretation is unfoupded.with respect to

R “ B
> the CAT abilities for this group of fourth grade students.
" Discrepancies in favor of non-verbal abilities were much more frequent in

.

this sample than discrebancies in favor of quantitative and verbal abilities.
Chiidren of professionals have been found to be more likely to be high verbal
and children of semi-skil;ed and unskilled workers are more likely to be high 1

in performance abilities (Kaufman,1976). Precise information regarding parent .

i * [N -

‘ occupagion was lacking in tbis study but the general occupational pattern

<@

evident in the community suggest that parent occupation may have been a

factor in the present study.

r

Of particular importance is the fact that the individuals with highly

discrepant scores achieved ITBS scores as predicted by the regression equation

-
o

based upon the total group. This result implies that test users should focus. s

. on the individual “ability scores rather than the fact that la:rge discrepancies

% -

»

have occurred. 1In this regard, it should be noted that the test manual does
provide examples of hypothetical students with large discrepancies. The advice
. to the user would éppear to be quite practical and generally wise particularly

with respect to finding plausible reasons for the discrepancy and stressing

implications of ability rather than diéabi%&tz.
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Conclusions .= - .

.

v . Students with discrepancies of 20 or more points among the verbal,

non-verbal, and quantitative ability scores &n the CAT are not unusual--in

’

this study, approximately 20 pér cent of the studehts had one or more suc

discrepancy. - 4 »
$ <

. - D ~ ' _ . . _
‘2. ‘'The verbal score of the CAT best predicts ITBS achievement followed

by the quah&itativé and non-verbal score. This is true 6f students with
8iscrepancies as it is with those without.

3. The fact that a student has a significant discrepancy among verbal,

non-verbal, and quantitative seores is not of sign%fig@qce in itself insofar

‘as a relationéhip to academic performance is concerned. However, high' scores

-

in the non-verbal anl quantitative areas do appear to compensate to some extent
for low verbal scores. .

4. The separate ab111ty scores on the CAT “%provide useful information,
particularly for students who demonstrate low verbal abilities but much higher

quantitative and/or ‘non-verbal abilities“
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